Supplementary
X-ray powder diffraction measurements showed that the powder diffraction patterns of polycrystalline samples of 1 and 2 are very similar (Supplementary Figure 1 c ) and d)), which confirms the isostructural character of both compounds, and with simulated diffractograms for single crystals of 1 and 2, which confirms the presence of the pure single phase. Slight differences in the intensities of diffraction peaks can be assigned to the effect of texturing.
Photographs of the obtained mononuclear crystalline compounds.
Supplementary Figure 2 . 
AC magnetization versus frequency for the bulk CoBr2-P4VP.

Supplementary Figure 4. AC magnetization in HDC = 2.5 kOe as a function of frequency for bulk P4VP with CoBr2 in varying molar ratios. HAC = 3 Oe. Solid lines represent respective Cole-Cole model fits performed simultaneously for m' and m''.
Thin film roughness from AFM measurements.
The roughness of the obtained topographies was analysed using the WSxM 4.0 software. [2] The results are gathered in Supplementary Table 5 . Surface concentrations of C, N, Co and Br (atomic concentration in %) obtained from XPS measurements for all systems studied are listed in Supplementary Table 6 . The untreated, as cast sample shows slightly higher carbon concentration (90.6 %) than theoretically expected (87.5%) but this can be attributed to the adventitious carbon usually found on the surface of most air exposed samples. The C 1s and N 1s spectra for as cast P4VP thin film are presented in Supplementary Figure 5 . The C 1s spectrum can be fitted with two components arising from aliphatic carbon and carbon atoms in pyridine (both at 284.8 eV) and C-N bonds in pyridine units (285.6 eV). The N 1s spectrum consists of one major, symmetrical peak at 399.0 eV which can be ascribed to nitrogen in pyridine ring. [3] The other two minor components at 400 eV and 401.5 eV can be attributed to protonated pyridine units [4] and possibly N-oxide of pyridine or another form of adsorbed nitrogen on the surface, [5] respectively. However, their contribution in overall N 1s spectrum is low and amounts to ca. 3.0 % each. The spectra for P4VP film treated with acetonitrile (the second row in Supplementary Figure 5 ) is similar to that obtained for the as cast one with just a slight increase in nitrogen concentration (11.4%) now being very close to expected one (12.5%). Concerning the spectra shapes and lines positions it might be concluded that treatment with acetonitrile did not change polymer composition. Doping with CoBr2 (the third row in Supplementary Figure 5 ) produced a new, highly energetic N 1s peak at binding energy about 400.1 eV which was previously detected for P4VP doped with either Pd [6] or Pt [7] complexes, and was ascribed to N atoms coordinated with these metals. Here peaks at BE > 400 eV are dominant and represent approximately 60.1% of the overall N 1s spectra for CoBr2 doped P4VP film, respectively and can be ascribed to Co atoms coordinating nitrogen in pyridine units. The Co 2p spectra (Supplementary Figure 6) for CoBr2 treated polymer film show same envelope with main line situated at 780.2 eV which indicate Co 2+ state of the metal. [8] The Br 3d spectrum for CoBr2-treated P4VP shows one single doublet structure with main peak centered at 68.0 eV originating from the presence of metal bromide. [9] What needs to be underlined is that the spectra measured for bulk P4VP with CoBr2 (Supplementary Figure  7) are consistent with the ones obtained for thin layers of P4VP doped with CoBr2. 
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